Enhancement by bFGF of osteogenesis induced by rhBMP-2 in rats.
Subcutaneous implantation of bone morphogenetic protein (BMP) combined with a fibrous glass membrane (FGM) induces cartilage formation in the entire inner area of the membrane within 2 wk. It has been hypothesized that a tight FGM network (1 microm exclusion size) provides immature cells with spaces for penetrating into the membrane, but not for vascular formation, at least until 2 wk. To test this hypothesis, basic fibroblast growth factor (bFGF), known to be a potent stimulant of capillary formation, was applied to the implant. BMP was combined with FGM in the presence or absence of bFGF, and then implanted subcutaneously into the backs of rats. The bFGF-supplemented implant caused 1.3 times higher alkaline phosphatase activity and 3 times higher calcium contents at 2 wk, whereas type II collagen contents decreased, thus indicating that bFGF enhances bone formation in BMP/FGM implants. These results suggest that bFGF induces faster and stronger invasion of capillaries into the FGM and destroys its tight network, resulting in acceleration of the ossification process.